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ABSTRACT 

The structural model of positive and negative 
cognition derives from principles of information processing, 
intrapersonal communication, and cybernetic self-regulation. The 
model proposes five distinct states of mind quantitatively defined by 
the proportion of positive to total cognition. A positive dialogue 
with a set point proportion of .618 plus or minus .06 is considered a 
functionally optimal balance because of information processing 
properties that render negative events maximally striking. States of 
mind that deviate from this optimal balance are associated with 
psychopathology. Specifically, mild dysfunction is characterized by 
an internal dialogue of conflict with a set point of .500 plus or 
minus .05 and moderate dysfunction by a negative dialogue with a set 
point of .382 plus or minus .06. Analyses of 27 studies of normal, 
anxious, and depressed subjects indicated that the model fit existing 
data. Insufficient data were available to evaluate the two extreme 
states of mind — positive monologue (greater than or equal to .69) and 
negative monologue (lesser than or equal to .31). The states of mind 
model provides a theoretical and empirical framework for the study of 
cognitive balance in development, psychopathology, and psychotherapy. 
(Data tables and graphs are included.) (Author) 
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Abstract 

This paper presents a structural aodel of positive and negative cognition 
derived froa principles of inforaation processing, intrapersonal coaeuni cation , 
and cybernetic self -regulation. The aodel proposes five distinct states of eind 
quantitatively defined by the proportion of positive to total cognition. A 
aQlitiXB dULQflUe "»th a set point proportion of .618 ♦ .OA is considered a 
functionally g&fcig&l fefilftOtt because of inforaation processing properties that 
render negative events eaxieally striking. States of eind that deviate froe 
this optieal balance are associated with psychopathology. Specifically, oild 
dysfunction is characterized by an iatgrQgL filslBflyg fit CBQfilEt «ith a set 
point of .500 ♦ .05 an*, aoderate dysfunction by a nggjtiye giilggye Kith a set 
point of .382 + .06. Analyses of 27 studies of noroal, anxious, and depressed 
subjects indicate that the aodel fits existing data. Insufficient data were 
available to evaluate the two extreae states of eind— ggiiii vg agnglgggg (> .69) 
and QfigaUXi BfiQfiLfiBUe ( 1 The states of eind aodel provides a theoretical 

and eapirical fraae»ork for the study of cognitive balance in developeent, , 
psychopathology and psychotherapy. 
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States of Bind Model t ftnxiety, Depression, end Coping With Stress 

The structural eodel of positive and negative states of oind draws upon 
principles of inforaation processing (Sarner, 1962), cybernetic stlf -regulation 
(Carver e Bcheier, 19B1) and intrapersonal coaeunication (Heichenbeue, 1977), as 
well as on the lest faeiliar "golden section hypothesis" (Adaos-Wabber , 19B2| 
Berlyne, 1971). The purpose of the present paper is to elaborate upon 
the inforaation processing principles that underlie the eodel and to review 
the eapirical support for the aodel derived froe 27 studies of anxiety, 
depression, and coping with stress. 

The golden section hypothesis, which is central to the aodel, holdi that 
•while we construe cost events positively, we atteapt to create a haropny 
between positive and negative events such that the latter oaks a eaxieal 
contribution to the whole" (Benjafield & fldaes-Bebber , 1976, p. 14). This 
hypothesis suggests that an figtiaftL BftUfitt of positive and negative cognition 
characterixes effective psychological functioning. 

As depicted in Figure 1, the golden section can be defined by that point 
(C) on a line (AB) that divides it into two segoents such that the ratio of the 
saaller segeent (CB) to the larger segeent (AC) is equal to the ratio of of the 
ledger segeent (AC) to the whole line (AB). The equality of these ratios is 
achieved only when the larger segeent is .618 and the aealler segaent .382 of 
the line (.382/. 618 » .618/1.00). The golden section has aany unique 
oatheoatical properties, has been observed in nature, and has been incorporated 
into the design of artistic and architectural works. Extending the golden 
section hypothesis to interpersonal Judgaents, social psychologiats deaoristrated 
experiaentally that when people differentiate things into two, they do bo in a 
way that approxioates the golden section (See fldaas-aebber, 1982 for review). 
Berlyne (1971), based on the work of Frank, argued that the iaportance of 
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the golden section nay be explained by the concept of eklbiDSQSfiS'-tne 
contribution of a class of eleaents to average uncertainty or inforsation 
content. The psychological iapact of a particular category of inforoation 
eleaents depends on both its inforsation content and its relative frequency of 
occurrence. Thus, an i.Qd.gx fif BtClktQBBSSfi can be obtained by coebining these 
two concepts into the foraula, fijlog 2 1/p.j, ehere represents the relative 
frequency or probability of occurrence of a particular category of inforsation 
eleaents or signals (i), and log 2 l/g i stands for the inforsation content of 
that particular category. By suaaing the product of these two teres (e i log 2 
1/fij) over all categories of inforoation eleaents, one obtains the aeasure of 
average uncertainty or average inforoation (Ce.iog 2 1/p.j) that is fundaoental 
to inforoation theory (cf. Barner, 1962). The oaxieuo contribution of an 
inforoation eleaent to average uncertainty <B i iofl 2 1/B i ° ,531) occurB when its 
relative frequency of occurrence is about 37 percent (g. ■ .368). Thus, the 
psychological strikingness or salience of a category of inforsation is optisal 
when the frequency of that category relative to other categories (37 versus 63 
perecent) approxisates the frequency of the oinor relative to the sajor eleqent 
in the golden section (3B versus 62 percent). In teres of adaptation, an 
optiaal inforsation processing strategy would be one that organixed cognition 
according the golden section, therby allowing negative, threatening events to be 
oaxieally striking (Adans-Hebber , 1982). tfhile social psychologists have 
deeonstrated that presuaably noma! individuals balance their interpersonal 
judgsents according to the golden section, we sere interested in eodeling 
positive-negative balance in the internal dialogue oith functional and 
dysfunctional groups defined according to clinical criteria (Schwartz & 
6araeoni, 1986). 
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States of Hind Defined 

The states of fiind aodel proposes five distinct BtfitlS fif Bifid (SOU) 
conceptualised within an intrapersonel coeaunicttion fraaeuork and utilizing as 
a variable the balance of positive to total cognition or £/(£ + £) (See Figure 2). 
Three 80N«--BBBiUxe iiglBBBBi iDtSCDll difllBSVB fif SBBfiiSti BiESUXfi 
3i&lBSUI — * r * dialogic in fora because they capture the dialectical interaction 
between positive and negative thoughts. Two SQHs — BBfiitiXS BfiQfliBBVB and 
QfifliliXf? BB!!BiBBBfi" flr * oonologic in fora because in these extreee SQHs positive 
or negative cognitions predoeinate to such an extent that the dialectical 
process is relatively abandoned. 

The dialogic SQHs are defined in teres of both specific EfiflQifci vg-gf f ggfcivg 
Bfit BBlQfeS and by CiQBtS th *t surround the set point t the oonologic 60Hs do not 
have set points and are thus defined in teres of ranges alone. The set point 
notion is based on the idea that cybernetically controlled systeas strive to 
aaintain a fixed reference value (cf. Carver & Scheier, 1981). Hhen 
discrepancies are detected, self-regulatory processes* are initiated to restore 
the lost balance — a process analogous to the eaintenancs of hooeootasis in body 
systeas such as teaperature (cf. Cannon, 1932) (See Figure 3). 

The SOH eodel proposes that huaans aonitor their thoughts and feelings — 
presuaably at the level of both autoaatic and controlled processing (Schneider & 
Bhiffrin, 1977) — in order to aaintain the balance of positive and negative 
eleaents defined by their set point. According to the BOH eodel , functional 
individuals strive to aaintain a set point of .618, the golden section 
proportion} lasting deviations in'either direction froa this optieal balance are 
hypothesized to represent increasing degrees of dysfunction. 

The respective set points and ranges for each BOM are quantitatively 
defined by the proportion of positive to total cognition, or £/(P + fl) , which is 
the saee aeasure that has been ooployed in the golden section literature and 
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represent! the probability or frequency tore Ig^ for positive inforeetion in 
the fereule for average uncertainty (Efi^ogjfij) in inforeetion theory. Droning 
upon these concepts, ee oodeled a dichotoeous distribution of positive <£) end 
negative (g) cognitions to describe the relation between the SON proportion 
(£/(P + g), average uncerteinty (£g log 2 p*-si*Jve strikingness Cg(P) 

log 2 l/g(P>], and negative strikingness [g(H> log^ 1/giSfl)] (Saraooni & Schwartz, 
1986). These relationships are depicted in Figure 4, which plots values of 
average uncertainty, positive strikingness, and negative strikingness as a 
function of values of SOU proportion. Negative strikingness, which eas 
discussed earlier, is an index of the salience of negative inforeetion. 
Siailarly, B25i£i*§ sICifclQBQSSS ** introduced here to represent the 
psychological iepact or salience of positive inforeetion. Average uncertainty 
in this dichotoeous distribution equals the sue of strikingness indices for 
positive and negative cognitions. 

As can be seen in Figure 4, five values of the BOH proportion variable 
(0.0, .37, .SO, .63, 1.0) — which correspond closely to the five BOHs— are 
associated with one or aore unique properties that oaerge on curves plotted for 

i 

average uncertainty and strikingness indices. Bhen the 80H proportion equals 

.63 (near .62, the positive dialogue set point), negative strikingness is 
aaxieal. fethen the BOH proportion equals .37 (near .38, the negative dialogue 
set point), positive strikingness is aaxieal. Uhen the BOH proportion equals 

.50 (the internal dialogue of conflict set point), average uncertainty is 
oaxieal, and only at this point are the indices of positive and negative 
strikingness equal. As the SOU proportion approaches zero (negative aonologue), 
average uncertainty is reduced rapidly toward zero, with larger reductions in 
positive relative to negative strikingness. Finally, as the BOH proportion 
approahces 1.0 (positive aonologue), average uncertainty is also reduced rapidly 
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toe.rd ..r., but «ith Ur fl . r reduction, in native relative to positive 
fttribingnesft. 

B...d .„ th... IMorMtion pr.c.in, «or.i.l.tion,, th. cl 1 nic. I 
.i,.iHc..c. .« .«h .,„„ c .„ », , lrtor . Ui . Th , iMiUM <1|lM|| u 

hyp.tb..i„d t. 6. th. upti... 801. for c. pl „ g .,th .tr... ,„d p.ych.l.,u.l 
.d.pt.Uon b.c.u„ it .„„„ t „. ,„„,„,„ t „ u| , ti „ , ten , r4l , y MilUvt 
•ft. .« coition .„„ ,„. ct , ,„„, r ,., ining MiiMny tltMtin to thfMt 
Clinic.lly, th. po.itiv. «.!.,„. ch.r.ct.ri„. th. „11 . dJu . t . d „„,.„„ .„„,, 

,nUr "" ' U " ■"■•»"•>» ».»."«d, cnt.in. .„. u ,h ...g.ti,.. thought 
t. r...,„ r..ll.tic.ll, cutio... Th. M , iUv| .Ll«tlt r.pr..r„t. . r.Uti.n 
of th. -pr.f.rr.d- for. „ th. po.itiv. di., 0 , u , „ . .. le . . 3BJ)- ^ on 
th, tat.it cc.pt .« p.tt.rn „.„„.„, ,,„„ . „ prMirrHf th|r# 

i. •>.. . pr.f.r.nc, f .r th. .,.t...tic r.t.ti.u. thi , foro , c ,. MrMr> 
1974). Str.ctur.il,,, th. „.,. ti „ di.l. 9 u. „ .,.„.,. t „ ^ 
but co„t.i„. pr.d..i.„tl, „.,.ti.. c.,„itl.„. .„d ..„cf. Clinic.lly, th. 

»...tiw di.l.,„. cbar.ct.ri„. ..d.r.t.ly .„„,.„. or „„„„, 

Ih. .y...tric.l,y b.l.nc.d lBitml tMtm tt mtua J§ mMMlf 

.r.und.d ,„ 8ch..rtz .„d Butt...'. „W*> *indl„, tb.t ».»..,.rti,« ,.r. 

ch.r.ct.ri..d by .,„.! . Munt . of „„.,„,„ .„„ M „., t , tt „„ u , tf 

8ch..rtz, ,„ pr..„. Binc , „«„ ^ ^ ^ ^ 

«rr„p..di., ».,.„.„, th. i„t.rn.l di.l. Su . .« „.«H.t r«.lt. i„ c.Mlict 
«d .t..i.. Cli.ic.Uy, thi. SOr, i, ... ocistM .„„ ir , (unctlonjl >t , tM 

TH. tMUU, BBOfflBflllf ..c.d. th. ,pti..l ..,.„„ .< p„„, t „. th..,ht. ... 
♦«li.o. .p.cifi.d by th. g ..d.n ..ct,.„ pr.p. rt ion. Mth.u.h th. incr....d 
P..iti„ty .., b. , a ..d,.t.,y r.,„«.rci„,, ,„ th. ,.„„ run thct.nin, .,..«, 
«y u„n.tic.d l..,i„, th. i„d„idu.i ,ul„.r.bl. ,. d. Clinic.lly, th. 

positive oonologue is exeeplified by cartain (.p.. n < , 

t- i«u oy certain fores of hypoeania and eania. The 

MMtlXI iBQQlBflUg is characterized by undiluted negativity, typically 

O ft 
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associated »ith severo psychopathology such as profound depression ur acuta 
panic. Because they lack sat points, both tha positive and nagativa eonologues 
are considered less stable than the dialogic BOH*; because they are extreae, 
they should be less frequently encountered. 

Schwartz and Saraaoni (1984, 1986) identified 27 eopiricel studies that 
reported positive and negative cognition data suitable to evaluate the 80H 
eodel. These studies included eultiple type, of disorder (i. a . t anxiety, 
depression, and coping with stress) , type, of cognitive con.truct. (i.e., 
internal dialogue and eeeory/free association), types of study (i.e., group 
contrast and psychotherapy out coat) , and types of cognitive assessaetit 
techniques (i.e., recognition and production) (See Table 1). 

Consistent uith the eodel, functional saaples »ere characterized by a 
positive dialogue, aildly dysfunctional saaples by an internal dialogue of 
conflict and aoderately dysfunctional saaples by a negative dialogue (8se 
Figure 5). Specifically, the obtained seen 80H proportion for functional 
saaples *as .630, which did not differ signficantly froo the positive dialogue 
set point of .618 (95Z Conf. Int. - .609 - .651), the overall aean fiOH for - 
dysfunctional, of .455 did differ .ignif icantly (95X Conf. I„t. - .427 - .484). 
For oild dy.functional., the obtained aean proportion of .48* did not differ 
froo the IDC set point of .500 (95X Conf. Int. - .470 - .507). For eoderate 
dy.functional., the obtained BOH proportion of .374 did not differ froa .382, 
the negative dialogue set point (95Z Conf. Int. - .307 - .440). The obtained 
range., defined by the eean of each 80H category plus and ainus one (standard 
deviation, also corresponded closely to the theoretical range. 
(See Table 2) . 

Additional analyses revealed that these result, obtained across aodes of 
cognition (i.e., interna) dialogue versus sel f -referent oeaory— see Table 3) { 
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nature of clinical disorder (i.e., depression and anxiety— see Table 4)| type 
of study (i.e., group contrast versus psychotherapy outcoee — see Table S)| and 
types of cognitive assesseent (i.e., inventory versus production — see Table 6). 
Those findings support the following conclusions: 

1. go saU@il bfiifiDcs ci tesiUxe and DSBfitiyg esedIUbd is sggficisttg aitb 

SitlEttXi BSXEbBlfiBttfiL iitQEtiBQlQB- Specifically, functional individuals are 
characterized by a positive dialogue (.616), aild dysfunctionals by an internal 
dialogue of conflict (.300), and eoderate dysfunctionals by a negative dialogue 
(.382). 

2. Analagous to hoeeostatic body systeas, positive and negative states of eind 
appear to be governed by a cognitive-affective set point that cybernetically 
regulates equilibriua with considerable precision. 

3. Bidieensional assesseent strategies that integrate positive $q£ negative 
cognitions are conceptually and empirically warranted. 

4. The SDR eodel provides a guiding theoretical fraoework for future study of 
the role of CfiflQllLXB fefilflQEfi * n developoent, psychopathology , and the process 
of change in psychotherapy. 
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Table 1. 

Char acteristics of Cases 





No. 

studies 


No. 


Functional 


Dysfunctional cases 


Characteristic 


cases 


cases 


Total 


Mild 


Mod 





Type of cognitive construct 








Intprnal dialoaue 


19 


43 


2d 


21 


18 


3 


Memory/free association 


8 


on 


1 n 


10 


4 


6 






Type of study 








• 


AH SIUulcS 


27 


63 


32 


31 


22 


9 


Group contrast 


22 


48 


24 


24 


17 


7 


Psychotherapy 


5 


15 


8 


7 


5 


2 






Type of disorder 










Anxiety 


16 


37 


19 


18 


16 


2 


Depression 


9 


20 


10 


10 


4 


6 


Miscellaneous 


3 


6 


3 


3 


2 


1 




Type of cognitive assessment 








Recognition 


15 


35 


18 


17 


15 


2 


Production 


12 


28 


14 


14 


7 


7 


Self -statement inventory 


11 


27 


14 


13 


13 


0 


Other 


16 


36 


18 


18 


9 


9 
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Table 2. 

Comparisons of Theoretical and Obtained State of Mind (SCM Values for 
Functional a nd Dysfunctional Cases 

State Theoretical values Obtained values 95 percent 

of Comparison No. confidence 

Mind SOM range group cases M ± SD interval 



Positive Functional 32 .630 ± .059 .609 — .651 

Dialogue .618 ±.06 Dysfunctional 31 .455 ±.078 .427 — .484 



Internal 

Dialogue Mildly 

of Conflict .500 ± .05 dysfunctional 22 .489 ± .043 .470 — .507 

Negative Moderately 

Dialogue .382 ± .06 dysfunctional 9 .374 ± .087 .307 — .440 
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Table 3 



Comparisons of Theoretical wti Obtained State of Mind ism M ies for gases Assessed fat 

Different Types of Cngnjt ive Construes 



Group/ 

Cognitive construct 



No. 
Cases 



Obtained SOM 
M ±SD 



95 percent 
confidence 
interval 



Comparisons with Positive Dialogue (.618 ± .06) 



Functional 

Internal dialogue 

Self-referent memory/ 
free association 

Dysfunctional 

Internal dialogue 

Self-referent memory 
free association 



22 
10 

21 
10 



.624 ± .059 
: ^3± .059 

.460 ± .080 
.446 ± .076 



.598 — .650 



.601 — .685 



.423 
.392 



.496 
.501 



Comparisons with Internal Dialogue of Conflict (.500 ± .05) 
Mildly dysfunctional 
Internal dialogue 



18 



Self-referent memory/ 
free association 



.487 ± .038 
.495 ± .065 



.468 — .506 
.390 — .599 



Comparisons with Negative Dialogue (.382 ± .06) 
Moderately dysfunctional 
Internal dialogue 



Self-referent memory/ 
free association 



3 
6 



.293 ± .061 
.414 ± .069 



.143 — .444 
.342 — .486 
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Table «f 

Comparisons of Theoretical and Obtained State of Mind fSOM) Values for 
Different Tvnes nf Disorders 



Obtained SOM 95 percent 

No. confidence 

Type of disorder Cases M ± SD interval 



Comparisons with Positive Dialogue (.61 8 ± .06) 






Functional 










Nonanxious 


19 


.624 ± .063 


.593 — 


.654 


Nondepressed 


10 


.646 ± .059 


.604 — 


.688 


Dysfunctional 










Anxious 


18 


.482 ± .080 


.422 — 


.502 


Depressed 


10 


.445 ± .078 


.388 — 


.501 


Comparisons with Internal Dialogue of Conflict (.500 ± 


.05) 




Mildly anxious 


16 


.486 ± .039 


.465 — 


.506 


Mildly depressed 


4 


.495 ± .065 


.390 — 


.599 


Comparisons with Negative Dialogue (.382 ± .06) 






Moderately anxious 3 


2 


.270 ± .064 






Moderately depressed 


6 


.411 ± .072 


.336 — 


.486 



a Too few cases to compute confidence intervals. 
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Table 5 

Compariso ns of Theoretical and Obtained State of Mind fSOM) Values for Cases from 
Different Types of Studies 



i ype oi aisoraer 


No. 
Cases 


Obtained SOM 
M ±SD 


95 percent 
confidence 
interval 




Comparisons with Positive Dialogue (.618 ± .06) 




Functional 








Group contrast 


24 


.646 ± .056 


.622 — .670 


Psychotherapy 


8 


.582 ± .040 


.548 — .61 6 


Dysfunctional 








Group contrast 


24 


.466 ± .067 


.437 — .494 


Psychotherapy 


7 


.419 ±.106 


.321 —.517 


Comparisons with Interna! Dialogue of Conflict (.500 ±.05) 




Mildly dysfunctional 








Group contrast 


17 


.492 ± .048 


.467 — .516 


Psychotherapy 


5 


.478 ± .015 


.459 — .498 



Comparisons with Negative Dialogue (.382 ± .06) 
Moderately dysfunctional 

Group contrast 7 .403 ± .069 .340 — .467 

Psychotherapy 3 2 270 ± .064 — 



a Too few cases to compute confidence intervals. 
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Table c 

qomparisons of Theoretical and Obtained State of Mind (SOM) Values for Cases 
Classified According to Type of Cogn itive Assessment Mathr^ Employed 

Obtained SOM 95 percent 

Group/ No. confidence 

Cognitive assessment method Cases M ± SD interval 



Comparisons with Positive Dialogue (.618 ± .06) 

Functional 



Recognition 


18 


.627 ± .062 


.596 — 


.658 


Production 


14 


.634 ± .056 


en? 


• DO/ 


Self-statement inventory 


14 


.607 ± .046 


.580 — 


.634 


Other 


18 


.648 ± .063 


.616 — 


.679 


Dysfunctional 










Recognition 


17 


.481 ± .049 




.DUO 


Production 


14 


.424 ± .096 


.369 — 


.479 


Self-statement inventory 


13 


.498 ± .030 


.480 — 


.516 


Other 


18 


.424 ± .088 


.381 — 


.468 


Comparisons with Internal Dialogue of Conflict (.500 ± 


.05) 




Mildly dysfunctional 










Recognition 


15 


.492 ± .033 


.474 — 


.510 


Production 


7 


.481 ± .061 


.424 — 


.537 


Self-statement inventory 


13 


.498 ± .030 


.480 — 


.516 


Other 


9 


.475 ± .055 


.433 — 


.517 


Comparisons with Negative Dialogue (.382 ± .06) 






Moderately dysfunctional 










Recognition 


2 a 


.395 ± .078 






Production 


7 


.368 ± .094 


.281 — 


.454 


Self-statement inventory 










Other . 


. 9 a 


.374 ± .087 


.307 — 


.440 



Too few cases to compute confidence intervals. 
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Figure 2. Structural model of positive and negative states of mind. 
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Figure 3. State of mind in a cybernetic, negative feedback loop. 
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FIGURE 5 • Distribution of mean state of mind (SOM) proportions for functional and 
dysfunctional groups. (The legend indicates the set points and ranges for the 
theoretical (solid lines) and obtained (dotted lines) SOMs. P/(P + N) = the 
proportion of positive to total cognitions.) 
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